Introduction
As the world's population increases, the World Health Organizations predicts a global shortfall of 12.9 million skilled healthcare workers (including midwives, nurses and physicians) by 2035 with the greatest shortfall in South-East Asia and Africa (47% and 25% of the deficit) and the smallest shortfall in the European region (1%) [1] . In the United States (U.S.), studies predict a 20% shortfall in the number of physicians, nurse practitioners and physician assistants over the next 10-20 years [2, 3] . Therefore, overcoming healthcare workforce shortages including recruitment and retention of healthcare staff has become a key priority [1] . Job satisfaction has been identified as an important factor in healthcare staff retention [4] [5] [6] . Job satisfaction of physicians and nurses has been found to affect quality of care, patient satisfaction and turnover [4, [7] [8] [9] [10] . Conversely, job dissatisfaction is associated with worse patientprovider ratios, longer wait times and staff burnout [6, 11] .
New models of healthcare are addressing healthcare workforce shortages by re-tooling the workforce to incorporate multidisciplinary teams [12] [13] [14] . Measuring job satisfaction is an important component to develop these new models because how well healthcare staff accept and adapt to new models of care is critical for staff retention. However, little is known about assessing job satisfaction across multidisciplinary staff that include non-traditional healthcare team members such as medical assistants, lay-health workers and social workers. While there are several existing job satisfaction instruments, often they are tailored to specific positions (e.g. doctors in hospitals [15] , nurses in hospitals [16] , nurse aides in nursing homes [17, 18] ) or are too general (e.g. for all human service staff [19] ). These instruments may be too specialized to adequately capture job satisfaction in multidisciplinary teams or too broad to be relevant to healthcare settings.
To address this gap, the Satisfaction of Employees in Health Care (SEHC) survey was designed to assess job satisfaction among diverse staff in hospitals and health centers [20] . The SEHC was developed using items from five satisfaction surveys previously validated in multiple settings, literature review and stakeholder interviews; the survey was designed for use among clinical, technical and management healthcare staff in Ethiopia [20] . The 20-item SEHC survey identified three dimensions of job satisfaction: (i) relationships with management and supervisors, (ii) job content and (iii) relationships with coworkers. We used this survey to assess job satisfaction in the U.S. because questionnaire items were appropriate for multiple healthcare settings and because it was determined to be valid and internally consistent for diverse healthcare staff [20] . Two studies using the SEHC survey have been published [20, 21] . However, both were conducted in Africa and one did not assess the survey's psychometric properties.
Our primary objective in this paper was to assess the appropriateness of the SEHC as an instrument to measure job satisfaction for a broad range of healthcare employees across the U.S. We evaluated the factor structure, reliability and validity of the SEHC survey. Confirmatory factor analysis (CFA) was conducted on two randomly drawn half-samples to test the hypothesized factor structures.
Methods

Data collection and participants
Data were from the Health Care Innovation Awards Round One Meta-Analysis, funded by the Centers for Medicare and Medicaid Services (CMS). CMS is the U.S. federal agency that administers or co-administers health insurance for the elderly, low-income or disabled. CMS funded the Health Care Innovation Awards Round One to encourage grassroots innovations in payment and delivery models targeting populations with the highest healthcare needs [22, 23] . In July 2012, awards were made to 108 awardee projects across the U.S. for a 3-year performance period. Awards were given to a broad range of organizations, including healthcare providers, payers, local governments, public-private partnerships and multi-payer collaborative agreements, to implement innovations to reduce healthcare costs and utilization, and to improve patient satisfaction and quality of care. These diverse projects varied in settings (e.g. hospital, community) and populations targeted (e.g. disease-specific, children, high-risk patients). Awardee projects consisted of components such as care coordination, integrated care, workflow redesign, health information technology, and telemedicine. A key component of the models was identifying new models of workforce development such as intensive staff training and recruitment and deployment of an expanded healthcare workforce (including non-licensed support staff such as community health workers). More information about the Health Care Innovation Awards can be found at https://innovation.cms.gov/ initiatives/Health-Care-Innovation-Awards/. We collected consistent job satisfaction information across these diverse projects for future evaluation of how satisfaction was associated implementation and success of awardee projects.
To request participation in the web-based survey, we first emailed project directors to inform them of the SEHC survey and then sent another email to request survey distribution to all staff whose positions were funded, fully or partially, by the award. In January 2015, 94 awardee project directors were sent emails. The same email requests were sent in April 2015 to the directors of the remaining 14 awardee projects that had been fielding other surveys when the initial email was sent. Project directors were sent two reminder emails. Each awardee project was provided with a unique web link that employees used to access the survey. The survey was open to employees from January to May 2015. Respondents received a US $20 gift card for participating in the survey.
The study protocol was approved by the RTI International Institutional Review Board.
Measures
Staff satisfaction was measured using the 20-item SEHC survey (see Appendix 1) [20] . Responses for the first 18 items were reported on a 4-point Likert scale where 1 was 'Strongly Disagree' and 4 was 'Strongly Agree'. The last 2 items were global staff satisfaction measures that asked whether the respondent would recommend the health facility to other workers (item 19) , and how the respondent would rate the health facility as a place to work (item 20). Item 19 was on a 4-point Likert scale where 1 was 'Definitely No' and 4 was 'Definitely Yes'. Item 20 was on a 10-point scale with 1 being worst and 10 being best. We rescaled responses (0-100) so that they were comparable across items. The total SEHC score was the mean of the first 18 items, with higher scores reflecting higher levels of satisfaction. Respondents also completed a short questionnaire requesting their position type, time at their current position and if they had a non-traditional healthcare position (care coordinator, case manager, community health worker or patient navigator). Respondents were not asked to report their age or gender.
Data analysis
CFA is a form of structural equation modeling used to test hypothesized factor structures formulated via theory or suggested by prior empirical research. We used CFA to perform two rounds of psychometric analyses. We split our sample into randomly drawn halves so that we could use the first half-sample for exploratory purposes and the second half-sample for confirmatory purposes. First, using the three-factor SEHC model Alpern et al. developed from the first 18 survey items as our hypothesized factor structure [20] , we used CFA to test how well our data fit this model. We then used output from this model to identify ways of simplifying and improving model fit.
We added covariances between error terms if modification indices were 20.0 or higher and could be justified on conceptual grounds. Two authors (J.C., E.C.) developed a priori hypotheses for anticipated correlated errors based on item themes, wording similarities and proximity within the survey. We then conducted another round of psychometric analysis with the second half-sample to confirm the factor structure we developed in the first round of analyses.
We assessed the fit of the models using multiple indices since each index provides information on a different aspect of model fit. We used the following goodness-of-fit statistics: root mean square error of approximation (RMSEA), comparative fit index (CFI), Tucker-Lewis index (TLI) and standardized root mean square residual (SRMR). Acceptable model fit was defined by the following criteria: RMSEA (<0.08), CFI (>0.90), TLI (>0.90), and SRMR (<0.05) [24] [25] [26] . Although reported, we did not use the chi-squared test to evaluate fit because of its sensitivity to large sample sizes [26] . Comparative fit of different models was evaluated with the chi-squared difference test.
The reliability, or internal consistency of the 18 SEHC items, was measured by Cronbach's α. We evaluated the internal validity of the survey, or how well the SEHC is linked to respondents' satisfaction, by correlating the two global satisfaction measures (items 19 and 20) with total SEHC score.
Differences in characteristics and survey responses between the two half-samples were tested using the chi-squared test and t-test, as appropriate.
All statistical analyses were conducted using Stata 13.0.
Results
Response rate
We received 1089 responses from 86 different awardee projects for an estimated overall response rate of 38%; 22 projects had no respondents. The 928 respondents who completed the first 18 SEHC items were included in the psychometric analyses.
Sample characteristics
Respondents predominantly characterized themselves as 'Other health professionals' (38.6%), 'Management and administration' (23.4%) and 'Other non-clinical staff' (22.0%) ( Table 1) . Just over half of respondents had been at their current position for 1-3 years, almost a quarter had been there for <1 year, and another quarter for >3 years. About 39% reported working in a non-traditional position (care coordinator (10.8%), case manager (8.7%), community health worker (13.0%) or patient navigator (6.3%)). At the awardee project level, approximately one-third of respondents worked at academic institutions, more than two-fifths were in a community-based setting, and more than three-fifths were in urban settings. There were no statistically significant differences in the individual and organizational characteristics between the two randomly divided half-samples.
Survey properties
The mean total SEHC score was 77.6 (SD: 19.0). Mean item scores ranged from 61.4 to 87.9 on a 100-point scale ( Table 2 
Confirmatory factor analysis
Model fit indices are presented in Table 3 and standardized factor loadings of all tested models are presented in Appendix III.
Using the first half-sample (n = 463), we ran a varimax orthogonal factor analysis with three factors as specified by Alpern et al. [20] .
We then refit the data to a one-factor model (Model 2a). As expected of a more parsimonious model with fewer pathways, the chi-squared increased and the respecification worsened fit We tested the same four models for the second half-sample (n = 465). A similar pattern of results was obtained. The factors were highly correlated in Model 1b (correlation of Factor 1 with Factor 2: 0.91, Factor 1 with Factor 3: 0.89, Factor 2 with Factor 3: 0.83), which supported our decision to fit a one-factor model. Using the correlated items identified from the first half-sample, our final model also adequately fit the data (Model 3b, RMSEA = 0.069, CFI = 0.945, TLI = 0.933, SRMR = 0.037). Standardized factor loadings were 0.49 or larger and statistically significant (P < 0.05) for all items; the majority of the loadings exceeded 0.70. The model and its parameter estimates are presented in Fig. 1 .
Reliability and validity
The reliability of the 18-item SEHC score was assessed with Cronbach's α coefficient. The coefficient was 0.9428 for the total sample which demonstrates high internal consistency.
The correlations between the total SEHC score and the global staff satisfaction items (items 19 and 20) using the total sample were high (0.7693 and 0.7643, respectively) and statistically significant (P < 0.05), and demonstrates good internal validity.
Discussion
This study collected data from a diverse group of healthcare staff in the U.S. and tested the factor structure of the SEHC survey using CFA. The present findings provide strong evidence that a single construct underlies job satisfaction as measured by the SEHC items. Although this is not consistent with the original orthogonal threefactor structure proposed by Alpern et al. [20] , empirical support for the one-factor model was strong. The structural results were influenced by allowing for correlated response errors that are common in self-report instruments like the SEHC.
Our one-factor model is more parsimonious than the original three-factor model. Our one-factor model also exhibits greater validity than the three-factor model as exhibited by the stronger correlations of the total SEHC score with the two global satisfaction items. The large factor loadings indicate a considerable amount of redundancy among items, suggesting that the SEHC may be a good candidate for reduction to a shorter version that still retains the psychometric properties of the full instrument. Differences in our factor structure compared to the structure developed by Alpern et al. may be due to the different healthcare settings and staff evaluated. Between our sample and Alpern et al.'s sample, there was overlap in the staff position categorizations and proportion of responses by position. In particular, the two samples had a similar proportion of responses from licensed providers. However, more than one-quarter of our respondents were community health workers and care coordinators (other non-clinical staff) or researchers and analysts while almost 15% of the sample in Ethiopia consisted of 'Other support staff' (including cleaners, kitchen staff and drivers) who were not eligible to be sampled in our study. While Alpern et al. did not report item distributions, Schmiedeknecht et al. reported responses from Malawian nurses to most items of the survey [21] . Responses to the items also were largely positive among Malawian nurses. However, Malawian nurses were more likely than U.S. healthcare staff to disagree with two items, departments providing necessary supplies and resources (item 15), and being satisfied with chances for promotion (item 9). Differences in responses may reflect the inherent differences in healthcare organizations in the U.S. compared to Malawi that relate to job components, reward systems and career opportunities which, in turn, may influence how staff evaluate their job satisfaction.
New healthcare models of workforce development are being designed and tested to address the increasing healthcare workforce shortfalls across the world. Measuring how changes in the workplace affect job satisfaction will be important to consider when implementing innovations since healthcare work environments have been found to be associated with job satisfaction and burnout [27] . Pulling relevant items from previously validated job satisfaction surveys, the SEHC is the first job satisfaction survey to be validated for a wide range of staff on healthcare teams and healthcare settings, such as research analysts and community health workers. Given the current mix of healthcare staff and the projected increased use of non-clinical staff to free up clinician time in the U.S. and in other countries, surveys that can be administered to a wide range of healthcare professionals will be increasingly useful for evaluating job satisfaction among healthcare teams. Having one short 20-item survey for all healthcare staff can allow healthcare organizations to monitor staff satisfaction across all levels without overburdening staff and analysts with multiple surveys or fielding several noncomparable surveys.
This study had several notable limitations. The survey had a low response rate (38%) so our results may not be representative of all healthcare personnel in awardee projects. We calculated our response rate based on the number of individuals expected to receive the survey invitation, but, due to confidentiality restrictions, we The chi-squared test of significance between the first half-sample and the second half-sample. Licensed independent providers include physician, dentist, physician assistant, nurse practitioner, nurse midwife, nurse anesthetist; clinical support staff include laboratory staff, pharmacy technician, radiology technician, ward or clinic clerk, medical assistant, nursing assistant; other non-clinical staff include layhealth worker, community health worker; other health professionals include registered nurse, licensed practical nurse, pharmacist, psychologist, social worker, dietitian, physiotherapist; and management and administration include finance, human resources, information technology.
were unable to compare non-responders with responders or to verify whether program directors forwarded our survey in the 22 awardee projects with no respondents. However, our survey response rate is similar to those found in other internet-based surveys [28] . Respondents were from 86 projects, and no project contributed more than 6% of responses. The model was validated using sample data gathered across the US, so the interpretation of the findings should be made with caution when generalizing to other systems or countries. Similarly, respondents' salaries were funded through a cooperative agreement and more than 50% of respondents had been in their position for <1 year. While these circumstances may also limit the generalizability of our findings, we believe that while respondents may have been new to their specific positions, we have no reason to believe that respondents were early in their careers. Other studies have found that years in current position was not significantly associated with satisfaction [29] . Finally, we were able to perform only limited validation testing of the survey through the use of correlations with global satisfaction items from the same responders. Future work using measures such as staff turnover rates would provide stronger tests of external validity for the SEHC.
As healthcare models integrate team-based care to include multidisciplinary team members, there is an increasing need to have surveys to Note: χ2 = chi-squared test; df = degrees of freedom; P-value = P-value for the chi-squared test. Figure 1 Standardized parameter estimates for the factor structure of the SEHC with the second half-sample (model 3b; n = 465); Squares indicate 18 items on the SEHC, the oval represents the latent factor; All factor loadings and residual variances were statistically significant at P < 0.05; The correlation among the errors of items also were statistically significant (P < 0.05).
evaluate job satisfaction across a broad range of healthcare staff. We believe this is the first study to examine the psychometric properties of the SEHC survey in the U.S. and our findings suggest that the SEHC survey is a valid instrument to evaluate overall job satisfaction. While future research should seek to further validate the SEHC survey in other countries and healthcare settings, this research supports the use of the SEHC survey as a job satisfaction measure among diverse healthcare staff and healthcare settings in the U.S.
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